ABSTRACT
INTRODUCTION
fter some modest attempts to establish Islamic financial institutions (IFI's) during the early sixties, the real beginning of the Islamic financial industry took place during the mid-seventies. Fundamentally, different from the conventional financial model, Islamic finance has its religious identity and is based on a set of principles referred to as Shariah (Islamic law). The most important among them are the profit and loss sharing, risk sharing, prohibition of interest, asset-backing principle, and prohibition of excessive uncertainty. In addition to the principles, Islamic financial institutions must avoid the business with some nonethical sectors such as liquor, pornography, pork, etc. By applying these principles, the Islamic financial system was established to take into consideration, besides religious aspects, moral, ethical, and social dimensions. It was also deemed to be more stable than the conventional system especially during crisis periods (Arouri et al., 2013) . In recent years, Islamic banking and finance has been recognized as a rapidly growing part of the financial sector. While the advocates of the Islamic system promote its ability to promote equity and justice (Jobst, 2007) , some papers documented the divergences between the ideals and the practices of some Islamic institutions (Khan, 2010) .
Due to the prohibition of interest, the need for equity markets is higher in Islamic finance (Iqbal, 2002) . Hence, Islamic financial institutions as well as investors seeking for profit earned from their portfolio through ownership of assets are involved in the stock markets. All stocks in the stock markets may not represent ownership in ethical assets and businesses, which inspires Muslim scholars and economists to establish Islamic equity markets so that investors could invest in ethical financial instruments to earn profit in an ethical way. Meanwhile, a number Using Engle and Granger's (1987) cointegration technique, this study finds the absence of cointegration among two index families (Dow Jones and Standard & Poor's), which use market-capitalization screening requirements. This recommends that diversification opportunities exist for the mentioned indices. For the two remaining pairs of indices (FTSE and MSCI), which use asset-based screening requirements, the study finds that they are cointegrated and thus absence of diversification benefits. As random walk is linked to the efficient market hypothesis (Malkiel, 2003) , variance ratio tests are used to assess the efficiency of indices. Our findings show that both Islamic and conventional indices have the same tendencies and therefore the same level of (in)efficiency. The variance ratio tests reveal that the global indices of FTSE and MSCI are the less inefficient.
The remainder of this paper is organized as follows. Section 2 underlines the motivation of our study. Section 3 reports the literature review. Section 4 describes the data. Section 5 presents the econometric modeling. Section 6 discusses the results of the study. The study wraps up with the conclusion in Section 7.
MOTIVATION OF THE STUDY
Our literature review shows that the majority of studies focused on a single index, which may not portray the real picture of Islamic stock markets around the world. To overcome this shortage our article contributes to the current literature by studying a couple of Islamic and conventional indices. The motivation of our study is twofold. First, to provide evidence on whether Islamic indices offer an opportunity of diversification, and second, to investigate whether Islamic indices are efficient or not as compared to their mainstream counterparts. On the one hand, we test diversification opportunities using cointegration tests. Hence, the presence of cointegrating variables shows a long-term relationship between Islamic and conventional indices and the lack of diversification opportunities. On the other hand, our article aims to assess the difference in terms of efficiency among Islamic indices and their benchmarks. For this reason, we test the random walk hypothesis using variance ratios analysis based on temporal dependence in price series.
LITERATURE REVIEW
The real beginning of modern Islamic economic has taken place in the mid seventies with the establishment of financial institutions such as the Development Islamic Bank and Dubai Islamic Bank. Since the early eighties, the model of Shariah-compliant economics has been criticized by some researchers (Kuran, 1983) . But in the nineties, Islamic banks have grown significantly and gained interest in both Muslim and non-Muslim countries (Ebrahim & Safadi, 1995) .
Islamic capital market including Islamic equity indices is the recently developed interest area of the researchers. A number of studies have been conducted in this area, which mostly followed qualitative approach focused on Islamic financial principles and framework of Islamic capital markets. Hence, the first qualitative studies analyse the Islamic financial principles within the market framework. For example, Elgari (1993) and Alhabshi (1994) discussed the feasibility of an Islamic financial market and its particularities in terms of practices and regulation. Other researchers analyzed the compliancy of the main activities in the conventional capital market in the light of Islamic principles (Anwar, 1995) , as well as the various Shariah-compliant instruments to evolve the Islamic financial market (Ahmad, 1997) . The Malaysian market was one of the most important financial markets which developed Islamic tools in order to serve investors seeking for opportunities without compromising their beliefs (Annuar et al., 1997 ). What's more, Naughton and Naughton (2000) analyzed Islamic stock market at its early stage and its particularities in terms of practices and regulation.
As for Malaysian Islamic stock market, the Kuala Lampur Shariah Index was studied by a number of researchers. Prominent studies by Ahmad and Ibrahim (2002) , Albaity and Ahmad (2008) , and Yusof and Majid (2007) have addressed various issues of DJIMI, FTSE, and Malaysian Islamic indices. Some particular studies focused on other markets such as the Pakistani stock market (Nishat, 2004) or that of the Saudi Arabia (Dabbeeru, 2006) .
Only a few studies have addressed the issues of the existence of diversification opportunities. Hakim and Rashidian (2004) found that despite investment restrictions, the exclusion of industries from the Islamic index of Dow Jones did not seem to have hurt its diversification, but may have contributed to reduce its market risk. Guyot (2011) analyzed the same index family and found the absence of cointegration over the long term between nine pairs of Islamic and conventional indices and therefore, diversification benefits for international investors. Girard and Hassan (2008) used a multivariate cointegration analysis and found that Islamic and conventional groups of FTSE are integrated. They also asserted that both types of indices have similar reward to risk and diversification benefits. Since the authors found no significant differences between Islamic and conventional indices of FTSE, they suggested to use them as asset classes to have more diversification benefits. Kok et al. (2009) , who found the similar conclusion, exhibited the existence of diversification opportunities by grouping FTSE Global Islamic with conventional and socially responsible indices.
While the promotion of efficiency and ethics in stock markets are the main goals of policy makers and regulators, El-Gamal (2002) documented some efficiency losses induced by trading in risk and uncertainty. The efficiency of Islamic indices was a subject of some empirical studies. Indeed, Obaidullah (2001) supported the idea that, in spite of ethical concerns, an Islamic stock market is not less efficient than a conventional one. Hassan (2001) found that Dow Jones Islamic indices are more efficient than their conventional counterparts. Girard and Hassan (2008) showed that Islamic indices and conventional indices of FTSE have the same tendencies and offer the same level of efficiency. At the same time, Guyot (2011) showed that Shariah selection restrictions of Dow Jones Islamic indices did not affect their efficiency.
Following Guyot (2011) , this study recommends to extend the research by considering some issues of less explored indices. The study suggests to apply the cointegration technique to other index families in addition to FTSE and Dow Jones. For each family, the lack (presence) of cointegration between indices would mean that long term diversification opportunities (don't) exist. This paper conducts a global study focused on four pairs of global Islamic and conventional indices, whereby, contributes to improve the comprehension of the investment characteristics of Islamic indices. Besides, this study analyzed whether the indices actually offer diversification opportunities as claimed by the advocates of ethical indices and whether their efficiency level is different from that of conventional indices.
DATA
This study used daily prices of Dow Jones, Financial Times, Standard & Poor, and Morgan Stanley's Islamic and conventional indices starting from their available date to March 09, 2011. All data are collected from three data bases: Factset, Datastream, and Reuters 3000 Xtra v.5.1. Table 1 presents the Islamic and conventional pairs of indices included in our study. 
ECONOMETRIC MODELLING
This study employs the Engle and Granger (1987) approach to examine the cointegration among the Islamic equity indices with a view to check the long-run theoretical relationship. In order to examine the efficiency of Islamic indices as compared to their counterparts, our study employs Lo and Mackinlay (1988) tests of random walk hypothesis based on variance ratios.
Cointegration and Other Related Tests
As sub-indices, Islamic indices might be highly correlated with their benchmarks. This high correlation does not imply high cointegration. Indeed, cointegrated indices might have high (or low) correlation at time. This is due to some extreme move of certain stocks that are excluded from the Islamic indices.
In order to investigate whether indices are cointegrated or not, we use a unit-root test of Dickey-Fuller (ADF) * as a starting point for the cointegration analysis following Engle and Granger (1987) . The lag length for the time series analysis is determined by choosing the lag length given by the minimum Akaike Information Criteria and Schwarz Information Criteria. The Augmented Dickey-Fuller (ADF) (1979, 1981) test involves the estimation of the following general specification:
where, x stands for the variable whose stationarity should be checked and ε is the residual term. Δ represents the difference operator, α, β, and δ are the three coefficients to be estimated. The critical values for the Dickey-Fuller test depend on whether the regression contains an intercept term or a time trend.
After assessing that the two variables (x t and y t ) have the same order of integration I(d), the cointegration approach consists of a two-step procedure for cointegration analysis:
Estimate the long-run equilibrium equation:
The residual is given by:
A test of potentially cointegrating relation is a test of whether the residual is stationary or not. Engle and Granger (1987) compared various unit-root tests and recommended the ADF test.
Estimate the Error Correction Model (ECM):
The Error Correction Model (ECM) is applied to determine the endogeneity/exogeneity of the variables. The error correction term (ECT) stands for the long term relations among the variables. At least one of the ECT terms should be significant for the validity of the cointegrating relationship among the variables in the long term. If the error correction term is insignificant, the corresponding dependent variable is 'exogenous.' On the contrary, if the error correction term is significant, the corresponding dependent variable is 'endogenous.' The ECM implies that changes in the dependent variable are a function of the level of disequilibrium in the cointegrating relationship; i.e., * All the tests are performed using Eviews. the departure from the long-run equilibrium as well as changes in other explanatory variables. The reaction of y t to the disequilibrium error is captured by the adjustment coefficient α which must be negative and significant. The presence of cointegration indicates that there exists a theoretical relationship among the variables and they tend to move together in the long-run in spite of short-run deviation from each other.
Efficiency Tests
To investigate the market quality, we conduct a comparative analysis of Islamic and conventional indices. The question of whether the market is efficient has long been the subject of considerable interest among researchers since the pioneering work of Fama (1965) . In order to test the efficiency, random walk tests are widely used. Hence, Malkiel (2003) (Smith & Ryoo, 2003) . Hence, Lo and Mackinlay provide tests under the alternative assumption of homoscedastic and heteroscedastic disturbances. The latter is a heteroscedasticity-robust test statistic and remains sensitive to correlated changes in stock prices, this is what makes these tests and their extensions (Wright, 2000) particularly interesting.
The idea behind variance ratios is that under a random walk, the variance increases linearly in the observation interval. Indeed, if a stock's returns follow a random walk, the variance of k-period return is k times the variance of one period return. The variance ratio defined as the ratio of 1/k times the variance of the k-period return to the variance of the one-period return is given by:
Under the null hypothesis of random walk, meaning efficiency, the variance ratio should be equal to 1 for all values of k.
H 0 :
RV k = 1 for k = 1, 2, ...,n H 1 :
RV k ≠ 1 for any k = 1, 2, ...,n As suggested by Lo and Mackinlay (1988), we test the null hypothesis of random walk (H 0 : RV k = 1) using test statistics assuming homoscedastiy Z(k) and heteroscedasticity-robust Z*(k). When the random walk hypothesis is rejected and RV k > 1, returns are said to be serially correlated.
RESULTS AND INTERPRETATION

Cointegration
ADF unit-root test suggests that Islamic and conventional indices are stationary at first difference, which implies that the indices are integrated of order one, I(1). Table 2 depicts the unit-root and cointegration test results. All the Islamic index series have the same order of integration, so we test the presence of cointegration between Islamic and conventional indices by running a unit-root test of the residual. In order to do that we regress each Islamic index on its benchmark using OLS regression, then we apply ADF test on residuals. Results (Table 2) show that the null hypothesis of unit-root test is rejected at 10% confidence interval for pairs of indices from FTSE and The Clute Institute The previous cointegration analysis shows the long-run relationship between pairs of Islamic and conventional indices. In order to describe the short-run dynamics, the error correction model (ECM) is estimated for the cointegrated indices, namely FTSE and MSCI. Results from Table 3 reveal that the adjustment coefficient produced the expected sign (negative) and statistical significance for both pairs of cointegrated indices, at 10% and 1% level respectively for FTSE and MSCI. In fact, a mean-reversion process is observed since the error-correction coefficients are negative and significantly different from zero. For the Islamic index of MSCI, the coefficient is -0.1154 (significant at 1%), but the speed of adjustment is slow for Islamic index of FTSE since the coefficient is -0.0249 (significant at 10%). Also, we observe that the short-run dynamics of Islamic indices series of FTSE and MSCI, and their behavior regarding their past values are quite similar. Hence, their returns in the period "t" depend: Notes: *, **, *** are significant levels at 10%, 5%, 1%.
Efficiency
We perform the Lo and Mackinlay (1988) variance ratio tests for homoscedastic and heteroscedastic random walk in order to evaluate the efficiency of Islamic and conventional indices of our sample. The tests are computed for sampling intervals of 2, 5, 10, and 30 days. Results are shown in the following table: Table 4 reveals that when assuming homoscedasticity, the variance ratio test rejects the null hypothesis of random walk (VR k = 1) for all the pairs of Islamic and conventional indices. We could deduce that all indices are inefficient since all the test statistics Z(k) are greater than critical values for k = 2. Also when we compare the efficiency level among indices we see that Islamic and conventional indices of MSCI and FTSE are less inefficient. The VR test also indicates the presence of positive serial correlation, since VR k > 1 for some indices returns across the sampling intervals. For this reason, we report also the test statistics adjusted for the violation of homoscedasticity.
With heteroscedasticity-robust tests Z*(k), the null hypothesis of random walk is not rejected for two conventional indices. They are characterized by VR k = 1 and confirm our previous findings that they are less inefficient and they tend towards efficiency. To check the robustness of our tests, we recalculate the variance ratios for sampling intervals of 2, 4, 8, and 16 days. Table 5 confirms the previous results and provides additional information regarding the comparison of MSCI and FTSE indices families. Indeed, Z*(k) statistic shows that the null hypothesis of random walk hypothesis is rejected for the index FAWRLD for k = 4 at 5% significant level. So the index that gives the best level of weak-form efficiency is MSWRLD, the conventional index of MSCI. 
CONCLUSION AND POLICY RECOMMENDATION
Islamic indices were launched to open the opportunities for investment in equity market by the investors according to their ethical commitment. This paper attempts to answer the question whether these indices offer an opportunity for portfolio diversification or not and whether they have the same efficiency level as their conventional counterparts or not. This paper, in order to answer these questions, analyzes four pairs of global Islamic and conventional indices covering the most important index families (Dow Jones, FTSE, Standard & Poor's, and Morgan Stanley). Our study contributes to the current literature by addressing two main shortages. Firstly, we study the potential for diversification among pairs of indices as computed by globally reliable indices' providers. Secondly, we explore the area of the efficiency level of Islamic indices in relation with their conventional benchmarks. Two Islamic indices families included in our sample have not been studied before in the literature because of the short histories and some methodological difficulties linked to the size and the industry-weighting differences among indices. Hence, we analyze, for the first time either the cointegration or the efficiency of Islamic indices provided by MSCI and Standard and Poor's.
On one hand, the study of the cointegration is conducted using Engle and Granger's (1987) two-step approach based on stationarity tests. Our results reveal the absence of cointegration among two index families (Dow Jones and Standard & Poor's). That means that diversification opportunities exist for the mentioned indices. For the two remaining pairs of indices (FTSE and MSCI), we found that they are cointegrated, which implies that a theoretical relationship exists among the indices. Presence of cointegration indicates the absence of diversification opportunities in the concerned indices. On the other hand, the efficiency analysis is carried out using the variance ratio tests of random walk hypothesis (Lo & Mackinlay, 1988) . Under the null hypothesis, price movement should show no path dependency. Our findings show that both Islamic and conventional indices have the same tendencies and therefore the same level of (in)efficiency. The variance ratio tests reveal that the global indices of FTSE and MSCI are the less inefficient. Interestingly, where we identify an absence of co-integration and the higher efficiency (Dow Jones and S&P), these are market-capitalization based Shariah screening requirements and on the other hand where there exists co-integration and less efficiency (FTSE and MSCI) these are asset-based Shariah screening requirements.
The policy implications of our results could be twofold. Firstly, the evidence of cointegration may have significant impact for portfolio diversification by the managers and investors. Indeed, the possibility of abnormal gain through portfolio diversification is limited in the long-run for cointegrated pairs of assets (stock indices). Islamic indices could be as attractive as conventional ones for the portfolio managers and the international investors, since both indices tend to move together and have similar long-run diversification benefits. Secondly, the evidence of efficiency would have substantial effect on investors seeking investment opportunities in order to maximize their risk-adjusted returns without compromising their beliefs. The fact is that Islamic and conventional indices do not follow random walk, which leads to deviation from market efficiency. Actually, if stock prices do not reflect immediately all available information, this informational inefficiency offers opportunities to well-informed investors at the expense of other investors. In order to enhance efficiency, financial authorities as well as Shariah boards could improve the transparency level, respectively for global conventional and Islamic equity indices.
In terms of academic research, it would be interesting to study more indices since our study is limited to global Islamic indices. Future works should go for in depth analysis to look into Islamic sub-indices of each Islamic index family.
